A commentary on
The shape of the vocabulary predicts the shape of the bias by Perry, L. K., and Samuelson, L. K. (2011). Front. Psychol. 2:345. doi: 10.3389/ fpsyg.2011.00345 A key question of development is how children detect structure in the environment and use that structure to guide future learning. This is a question of particular interest to researchers investigating language and category development. There is now an extensive body of research demonstrating that the difficulty of first language acquisition and generalization is alleviated by a variety of word learning biases and constraints children may employ (e.g., Landau et al., 1988; Markman, 1989 Markman, , 1992 Merriman et al., 1989; Waxman and Kosowski, 1990) . Perry and Samuelson (2011) focus on one of the most recently studied and well-documented biases, the "shape bias." However, in contrast to the ways in which cognitive developmentalists have traditionally investigated this bias, Perry and Samuelson adopt a new approach, focusing on how individual differences in children's vocabulary structure guide online attention during novel noun generalization.
The shape bias refers to children's tendency to extend object labels on the basis of similarity in shape rather than size, color, or material. Previous research has focused on how the size and structure of children's noun vocabulary, particularly the number of words children produce labeling categories organized by similarity in shape or material, relate to shape bias development (e.g., Samuelson and Smith, 1999) . With very few exceptions (e.g., Gershkoff-Stowe and Smith, 2004) , this research has also focused entirely on children's performance as a group. In marked contrast, Perry and Samuelson (2011) introduce a novel approach to studying word learning biases by focusing on individual differences in children's vocabulary development and employing an innovative measure of children's vocabulary structure: "against the system" nouns.
According to Perry and Samuelson (2011) , "against the system" nouns derive their name from their inability to be classified on only one side of the ontological divide between categories defined by shape (solid + shape + count) and categories defined by material (nonsolid + material + mass). Perry and Samuelson demonstrate that the size of individual children's "against the system" vocabulary is a key predictor of individual children's shape bias, more so than traditional measures of children's vocabulary for objects defined by shape or material. In doing so, they provide strong support for the role of prior learning in shaping future learning, and illustrate how online attention may be an important factor mediating this relation.
Where do individual differences in young children's vocabularies originate? Factors such as gender and exposure to speech have been found to contribute to individual differences in children's rate of vocabulary growth (e.g., Huttenlocher et al., 1991) . However, it is not yet known whether these or other factors may also contribute to differences in early vocabulary structure. In all likelihood, there are a host of factors leading to the individual differences observed in the early stages of children's word learning, including characteristics of the child (e.g., gender, activity level, learning capacity) as well as characteristics of the caregiver (e.g., level of interaction with the child) and of the physical environment (e.g., exposure to particular objects and people). Critically, however, Perry and Samuelson's (2011) data suggest that the key to understanding early individual differences in vocabulary structure may lie not in examining such factors in isolation, but in considering the role each such factor may play in shaping children's early attentional biases. For just as individual differences in vocabulary structure influence children's noun generalization and attentional biases, it is probable that initial and/or prelinguistic attentional biases play a key role in the acquisition of children's varied early vocabularies. Future research should address such initial attentional biases and how they may influence early word learning as well as later attentional biases. Perry and Samuelson (2011) introduce an exciting new way of conceptualizing and investigating children's language and category development that has far-reaching applications for developmental science. By this account, the key questions involve how prior experiences with language, objects, and people work together to guide attention and how individual differences in attention produce differences in in-the-moment learning. Approaching development from this perspective will push the field forward in answering questions about how the structure of the child's environment relates not only to the development of word learning biases, but also to thinking and learning more broadly.
